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1. General Information

Except noted otherwise, all reactions were carried out in Schlenk tubes. Reagents
and solvents were obtained from commercial sources and used without further
purification. The 'H and 3C spectra were recorded on a Brucker ADVANCE III
spectrometer at 400 MHz and 100 MHz, and chemical shifts were reported in parts
per million (ppm). Flash column chromatography was performed using silica gel of
300-400 um. The GC-MS results were recorded on a GC-MS QP2010 equipmment,
GC analysis was performed on GC 2010 Plus. The electron ionization (EI) method
was used for HRMS measurement, and the mass analyzer type is TOF for EI. The
HRMS (EI) was recorded on an Esquire 3000 plus instrument.

2. General Procedures

O NH, 0 o
, Jl__ __PhCOOK,DTBP _ I
¥ N [cu, 0, Phen, 120°C 2

In a Schlenk tube of 25 mL, acetophenone 1 (0.5 mmol, 1.0 equiv.), aniline 2a (0.5
mmol, 1.0 equiv.), CuCl, (0.1 mmol, 0.2 equiv.), Phen (1,10-Phenanthroline
monohydrate, 0.1 mmol, 0.2 equiv.), PhCOOK (0.5 mmol, 1.0 equiv.) and DTBP (2
mmol, 4 equiv.) were dissolved in DMF (2 mL). The mixture was stirred at 120 °C for
36 h under O, atmosphere. After completion of the reaction, the resulting solution was
cooled to room temperature; the solution was diluted with ethyl acetate (10 mL),
washed with water (5 mL), extracted with ethyl acetate (3x5 mL), and dried over
anhydrous Na,SO, and concentrated in vacuo. The crude product was purified by
flash column chromatography on silica gel to give the desired product.

3. Spectra Data of the Products

N

/N\

(E)-N, N-dimethyl-2-0x0-N',2-diphenylacetimidamide (4aa): Prepared according to
the general procedure to afford a yellow solid in 85% yield; m. p.: 117-118 °C. 'H
NMR (400 MHz, CDCl;) 6 7.78 (d, J = 7.6 Hz, 2H), 7.51 (t, /= 7.4 Hz, 1H), 7.38 (4,
J=17.6 Hz, 2H), 6.99 (t, J= 7.6 Hz, 2H), 6.75 (t, /= 7.4 Hz, 1H), 6.70 (d, /= 7.6 Hz,
2H), 3.03 (s, 6H). 3C NMR (100 MHz, CDCl;) & 194.50, 156.82, 148.65, 134.48,
134.38, 129.23, 128.83, 128.30, 122.61, 122.19, 37.23. HRMS (EI): calcd for
Ci6H16N,O: 252.1263; found: 252.1255



N

/N\

(E)-N, N-dimethyl-2-0xo0-N'"-phenyl-2-(o-tolyl)acetimidamide (4ba): Prepared
according to the general procedure to afford a yellow solid in 80% yield; m. p.: 70-71
°C. 'TH NMR (400 MHz, CDCl3) & 7.65 (d, J= 7.6 Hz, 1H), 7.31 (t,J = 7.4 Hz, 1H),
7.22 (t,J=17.8 Hz, 1H), 7.06 (d, /= 7.6 Hz, 1H), 6.96 (t, J= 7.4 Hz, 2H), 6.73 (t, J =
7.6 Hz, 1H), 6.62 (d, J= 7.6 Hz, 2H), 3.06 (s, 6H), 2.32 (s, 3H). 13C NMR (100 MHz,
CDCl;) 6 196.24, 158.07, 148.89, 140.56, 133.83, 133.14, 132.11, 131.93, 128.15,
125.88, 122.65, 122.03, 37.27, 21.20. HRMS (EI): calcd for Ci7H18N,O: 266.1419;
found: 266.1413

N

/N\

(E)-N, N-dimethyl-2-0x0-N'-phenyl-2-(m-tolyl)acetimidamide (4ca): Prepared
according to the general procedure to afford a yellow oil in 86% yield. '"H NMR (400
MHz, CDCl3) 6 7.50 (s, 2H), 7.22 (d, J= 7.2 Hz, 1H), 7.18 (d, /= 6.8 Hz, 1H), 6.90 (t,
J=172Hz, 2H), 6.64 (dd, J=16.4, 8.0 Hz, 3H), 2.92 (s, 6H), 2.23 (s, 3H).13C NMR
(100 MHz, CDCls) 6 193.61, 155.85, 147.79, 137.65, 134.23, 133.38, 128.36, 127.67,
127.24, 125.76, 121.54, 121.07, 36.34, 20.17. HRMS (EI): calcd for Ci17H1s8N,O:
266.1419; found: 266.1411

N

/N\

(E)-N, N-dimethyl-2-0xo0-N'"-phenyl-2-(p-tolyl)acetimidamide (4da): Prepared
according to the general procedure to afford a yellow oil in 89% yield. 'TH NMR (400
MHz, CDCl;) 6 7.68 (d, J= 7.6 Hz, 2H), 7.18 (d, /= 7.6 Hz, 2H), 7.00 (t, /= 7.4 Hz,
2H), 6.76 (d, J=7.2 Hz, 1H), 6.71 (d, J= 7.6 Hz, 2H), 3.01 (s, 6H), 2.35 (s, 3H). 13C
NMR (100 MHz, CDCl;) 8 194.05, 156.97, 148.83, 145.59, 132.11, 129.59, 129.42,
128.29, 122.61, 122.10, 37.23, 21.85. HRMS (EI): calcd for Ci7H18N,0: 266.1419;
found: 266.1414
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(E)-2-(3-fluorophenyl)-N, N-dimethyl-2-oxo-N'-phenylacetimidamide (4ea):
Prepared according to the general procedure to afford a yellow oil in 80% yield. 'H
NMR (400 MHz, CDCl5) 6 7.57 (d, J= 7.6 Hz, 1H), 7.44 (d, J= 8.8 Hz, 1H), 7.36
(dd, J=13.8,7.2 Hz, 1H), 7.20 (t, J= 8.2 Hz, 1H), 7.00 (t, J = 7.4 Hz, 2H), 6.76 (t, J
=7.2 Hz, 1H), 6.68 (d, J= 7.6 Hz, 2H), 3.02 (s, 6H). 3C NMR (100 MHz, CDCls) 6
193.44, 163.99, 161.52, 156.23, 148.46, 136.54, 136.48, 130.65, 130.58, 128.41,
125.25, 125.22, 122.54, 122.36, 121.60, 121.38, 115.5, 115.32, 37.32. HRMS (EI):
caled for Ci6H1sFN,O: 270.1168; found: 270.1162

N
F AN
(E)-2-(4-fluorophenyl)-N, N-dimethyl-2-o0xo-N'-phenylacetimidamide (4fa):
Prepared according to the general procedure to afford a yellow oil in 83% yield. 'H
NMR (400 MHz, CDCl;) & 7.85 — 7.73 (m, 2H), 7.06 - 6.98 (m, 4H), 6.77 (t, J= 7.4
Hz, 1H), 6.69 (d, J = 7.6 Hz, 2H), 3.03 (s, 6H). 13C NMR (100 MHz, CDCl;) &
192.73, 167.66, 165.10, 156.54, 148.37, 132.09, 131.99, 130.96, 130.93, 128.39,
122.56, 122.38, 116.29, 116.07, 37.28. HRMS (EI): calcd for Ci6H15sFN,O: 270.1168;
found: 270.1160

N

Cl /N\

(E)-2-(4-chlorophenyl)-~, N-dimethyl-2-0x0-/N'-phenylacetimidamide (4ga):
Prepared according to the general procedure to afford a yellow oil in 78% yield. 'H
NMR (400 MHz, CDCl;) 8 7.71 (d, J = 7.6 Hz, 2H), 7.35 (d, J = 7.2 Hz, 2H), 7.01 (t,
J=17.2 Hz, 2H), 6.77 (t, J = 7.2 Hz, 1H), 6.69 (d, J= 7.6 Hz, 2H), 3.02 (s, 6H). 13C
NMR (100 MHz, CDCl3) 8 192.22, 155.32, 147.30, 139.96, 131.77, 129.52, 128.25,
127.39, 121.52, 121.39, 36.32. HRMS (EI): calcd for CisHi5CIN,O: 286.0873; found:
286.0866



N
| N
(E)-2-(4-iodophenyl)-N, N-dimethyl-2-o0xo-/N'-phenylacetimidamide (4ha):
Prepared according to the general procedure to afford a yellow oil in 67% yield. 'H
NMR (400 MHz, CDCl5) 6 7.75 (d, J = 8.0 Hz, 2H), 7.47 (d, J= 7.6 Hz, 2H), 7.01 (t,
J=17.4Hz, 2H), 6.79 (t,J = 7.4 Hz, 1H), 6.69 (d, J= 7.6 Hz, 2H), 3.03 (s, 6H).13C
NMR (100 MHz, CDCl5) 6 192.83, 155.23, 147.27, 137.21, 132.59, 129.32, 127.39,
121.51, 121.37, 102.09, 36.28. HRMS (EI): calcd for Ci6H15IN,O: 378.0229; found:
378.0223

N
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(E)-2-(4-cyanophenyl)-N, N-dimethyl-2-oxo0-N'-phenylacetimidamide (4ia):
Prepared according to the general procedure to afford a yellow oil in 82% yield. 'H
NMR (400 MHz, CDCl;) & 7.83 (d, J = 7.6 Hz, 2H), 7.66 (d, J = 7.6 Hz, 2H), 6.99 (t,
J=17.4Hz, 2H), 6.76 (t, J = 7.4 Hz, 1H), 6.65 (d, J= 7.6 Hz, 2H), 3.03 (s, 6H). 13C
NMR (100 MHz, CDCls) 8 193.40, 155.79, 147.80, 137.11, 132.66, 129.37, 128.54,
122.71, 122.55, 117.61, 117.39, 37.49. HRMS (EI): calcd for Ci7H15N30: 277.1215;
found: 277.1209

N

N
O,N PN

(E)-N, N-dimethyl-2-(4-nitrophenyl)-2-oxo-/N'-phenylacetimidamide (4ja):
Prepared according to the general procedure to afford a yellow oil in 67% yield. 'H
NMR (400 MHz, CDCl;) & 8.19 (d, J = 8.0 Hz, 2H), 7.90 (d, J = 8.0 Hz, 2H), 6.98 (t,
J=17.4Hz, 2H), 6.75 (t, J= 7.2 Hz, 1H), 6.65 (d, J= 8.0 Hz, 2H), 3.04 (s, 6H). 13C
NMR (100 MHz, CDCl3) 8 193.33, 155.74, 150.76, 147.92, 138.51, 130.07, 128.56,
124.05, 122.68, 122.52, 37.61. HRMS (EI): calcd for Ci6Hi5N;05: 297.1113; found:
297.1108



N
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(E)-2-(4-methoxyphenyl)-~, N-dimethyl-2-o0xo-/N'-phenylacetimidamide (4ka):
Prepared according to the general procedure to afford a yellow solid in 89% yield; m.
p.: 80-81 °C. "H NMR (400 MHz, CDCl3) 8 7.76 (d, J= 7.6 Hz, 2H), 7.01 (t,J=17.2
Hz, 2H), 6.84 (d, J = 7.6 Hz, 2H), 6.75 (dd, /= 19.2, 7.6 Hz, 3H), 3.82 (s, 3H), 3.02 (s,
6H). 13C NMR (100 MHz, CDCl;) 6 192.67, 164.53, 157.14, 148.82, 148.82, 131.79,
128.30, 127.65, 122.60, 122.13, 114.14, 55.53, 37.37. HRMS (EI): calcd for
C17H18N,0O,: 282.1368; found: 282.1362

N

N
EtO <N

(E)-2-(4-ethoxyphenyl)-N, N-dimethyl-2-oxo-N'-phenylacetimidamide (41a):
Prepared according to the general procedure to afford a yellow solid in 81% yield; m.
p.: 74-75 °C. TH NMR (400 MHz, CDCl3) & 7.68 (d, J= 8.0 Hz, 2H), 6.94 (t, /= 7.4
Hz, 2H), 6.76 (d, J = 8.4 Hz, 2H), 6.68 (dd, J=16.6, 7.8 Hz, 3H), 3.97 (q, /= 6.8 Hz,
2H), 2.95 (s, 6H), 1.33 (t,J= 7.0 Hz, 3H). 3C NMR (100 MHz, CDCls) 6 192.70,
163.98, 157.12, 149.00, 131.78, 128.27, 127.48, 122.55, 122.03, 114.52, 63.88, 37.20,
14.61. HRMS (EI): calcd for CisH20N,0,: 296.1525; found: 296.1517

MeO N

@)
methyl (E)-4-(2-(dimethylamino)-2-(phenylimino)acetyl)benzoate (4ma):
Prepared according to the general procedure to afford a yellow oil in 69% yield. 'H
NMR (400 MHz, CDCl;) & 8.02 (d, /= 7.2 Hz, 2H), 7.81 (d, J= 7.6 Hz, 2H), 6.97 (t,
J=17.2 Hz,2H), 6.73 (t,J=7.4 Hz, 1H), 6.66 (d, J= 7.6 Hz, 2H), 3.90 (s, 3H), 3.03
(s, 6H). 3C NMR (100 MHz, CDCl;) 6 194.21, 165.91, 156.37, 148.29, 137.39,
134.84, 130.00, 129.02, 128.41, 122.58, 122.40, 52.55, 37.40. HRMS (EI): calcd for
Ci8H18N,05: 310.1317; found: 310.1311



(E)-2-(4-(tert-butyl)phenyl)-V, N-dimethyl-2-oxo-/N'-phenylacetimidamide (4na):
Prepared according to the general procedure to afford a yellow oil in 80% yield. 'H
NMR (400 MHz, CDCl3) 8 7.72 (d, J = 7.6 Hz, 2H), 7.39 (d, J = 8.0 Hz, 2H), 7.01 (t,
J=17.2 Hz, 2H), 6.75 (dd, J=16.2, 7.2 Hz, 1H), 3.02 (s, 6H), 1.29 (s, 9H). 13C NMR
(100 MHz, CDCl3) 6 192.94, 157.32, 155.93, 147.67, 130.92, 128.20, 127.24, 124.81,
121.64, 121.07, 36.14, 34.24, 29.93. HRMS (EI): calcd for C20H24N,0O: 308.1889;
found: 308.1882

N

N
HoN PN

(E)-2-(4-aminophenyl)-N, N-dimethyl-2-oxo-/N'-phenylacetimidamide (40a):
Prepared according to the general procedure to afford a yellow oil in 63% yield. 'H
NMR (400 MHz, CDCl;) & 7.59 (d, J = 8.4 Hz, 2H), 7.00 (t, /= 7.6 Hz, 2H), 6.77 -
6.72 (m, 3H), 6.49 (d, J= 8.0 Hz, 2H), 4.28 (s, 2H), 2.98 (s, 6H). 13C NMR (100
MHz, CDCl;) 6 190.79, 156.61, 151.51, 148.13, 131.10, 127.23, 123.80, 121.62,
120.97, 112.79, 36.36. HRMS (EI): calcd for Ci6H17N30: 267.1372; found: 267.1367

0]
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(E)-2-(furan-2-yl)-N, N-dimethyl-2-oxo-/N'-phenylacetimidamide (4pa): Prepared
according to the general procedure to afford a yellow oil in 92% yield. "TH NMR (400
MHz, CDCl3) 6 7.52 (s, 1H), 7.07 (d, /= 2.0 Hz, 1H), 7.04 (t, /= 7.4 Hz, 2H), 6.79 (t,
J=7.4Hz, 1H), 6.72 (d, J= 7.6 Hz, 2H), 6.42 (s, 1H), 3.01 (s, 6H). 13C NMR (100
MHz, CDCI3) 6 181.29, 155.95, 151.23, 148.71, 148.35, 128.43, 122.33, 122.30,
121.56, 112.76, 37.41. HRMS (EI): calcd for C14H14N,0O,: 242.1055; found:
242.1048



0]
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(E)-N, N-dimethyl-2-0xo0-N'-phenyl-2-(thiophen-2-yl)acetimidamide (4qa):
Prepared according to the general procedure to afford a yellow solid in 88% yield; m.
p.: 125-126 °C. 'H NMR (400 MHz, CDCl3) 8 7.61 (t, J = 4.0 Hz, 2H), 7.13 — 6.98
(m, 3H), 6.79 (t,J = 7.6 Hz, 1H), 6.75 (d, J = 8.0 Hz, 2H), 3.03 (s, 6H). 13C NMR
(100 MHz, CDCl;) 6 186.13, 156.47, 148.88, 142.19, 136.19, 135.80, 128.42, 122.46,
122.25, 37.38. HRMS (EI): calcd for C14H14N,0OS: 258.0827; found: 258.0820.

O

\ NH/N\

(E)-N, N-dimethyl-2-0xo0-N'-phenyl-2-(1H-pyrrol-2-yl)acetimidamide(4ra):
Prepared according to the general procedure to afford a yellow oil in 45% yield.

TH NMR (400 MHz, CDCl3) 8 9.67 (s, 1H), 7.03 (t, J= 7.6 Hz, 2H), 6.96 (s, 1H),
6.87 (s, 1H), 6.83 — 6.73 (m, 3H), 6.22 (q, J= 6.2 Hz, 1H), 3.02 (s, 6H). 3C NMR
(100 MHz, CDCl5) 6 181.62, 156.93, 149.10, 130.97, 128.27, 127.03, 122.54, 122.12,
120.84, 111.65, 37.48. HRMS (EI): calcd for C14H;sN;0: 241.1215; found: 241.12009.

\{)J\fN
N

N
(E)-N, N,3,3-tetramethyl-2-oxo-/N'"-phenylbutanimidamide (4ua): Prepared
according to the general procedure to afford a yellow oil in 53% yield. '"H NMR (400
MHz, CDCl3) 6 7.17 (t,J=7.6 Hz, 2H), 6.93 (d, J=7.6 Hz, 1H), 6.78 (d, J= 7.6 Hz,
2H), 2.96 (s, 6H), 0.82 (s, 9H). 13C NMR (100 MHz, CDCl3) 8 211.46, 156.71,
147.91, 127.56, 122.29, 121.40, 41.80, 36.35, 25.44. HRMS (EI): calcd for
C14H0N,0: 232.1576; found: 232.1571

N

/N\

(E)-N, N-dimethyl-2-0xo0-2-phenyl-N'-(o-tolyl)acetimidamide (4ab): Prepared
according to the general procedure to afford a yellow solid in 77% yield; m. p.: 71-72



°C. 'TH NMR (400 MHz, CDCl3) & 7.75 (d, J= 7.6 Hz, 2H), 7.51 (t,J = 7.4 Hz, 1H),
7.38 (t,J=17.4 Hz, 2H), 6.90 (d, /= 7.2 Hz, 1H), 6.79 (t, J= 7.4 Hz, 1H), 6.68 (t, J =
7.4 Hz, 1H), 6.51 (d, J= 7.6 Hz, 1H), 3.04 (s, 6H), 2.17 (s, 3H). 13C NMR (100 MHz,
CDCl;) 8 194.61, 155.97, 146.89, 134.69, 134.33, 130.32, 129.74, 128.85, 128.75,
125.65, 122.33, 121.89, 37.21, 18.37. HRMS (EI): calcd for C;7HgN,O: 266.1419;
found: 266.1413

N
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(E)-N, N-dimethyl-2-ox0-2-phenyl-N'-(m-tolyl)acetimidamide (4ac): Prepared
according to the general procedure to afford a yellow solid in 85% yield; m. p.: 84-85
°C.T™H NMR (400 MHz, CDCl5) 6 7.78 (d, J= 7.6 Hz, 2H), 7.51 (t, J= 7.2 Hz, 1H),
7.38 (t,J=17.4 Hz, 2H), 6.86 (t, J= 7.6 Hz, 1H), 6.58 — 6.52 (m, 2H), 6.48 (d, /= 8.0
Hz, 1H), 3.01 (s, 6H), 2.11 (s, 3H). 3C NMR (100 MHz, CDCl;) 6 194.58, 156.65,
148.56, 137.87, 134.58, 134.30, 129.22, 128.78, 128.06, 123.42, 122.98, 119.51,
37.28, 21.19. HRMS (EI): calcd for C{7H;gN,O: 266.1419; found: 266.1411

N

N
(E)-N, N-dimethyl-2-oxo0-2-phenyl-N'-(p-tolyl)acetimidamide (4ad): Prepared
according to the general procedure to afford a yellow solid in 86% yield; m. p.: 135-
136 °C. 'H NMR (400 MHz, CDCl3) 6 7.68 (d, /= 7.6 Hz, 2H), 7.18 (d, /= 7.6 Hz,
2H), 7.00 (t, /= 7.4 Hz, 2H), 6.76 (d, /= 7.2 Hz, 1H), 6.71 (d, J = 7.6 Hz, 2H), 3.01
(s, 6H), 2.35 (s, 3H).13C NMR (100 MHz, CDCls) 6 194.88, 156.80, 146.02, 134.51,
134.34,131.32, 129.25, 128.93, 128.82, 122.34, 37.33, 20.67. HRMS (EI): calcd for

C17HsN,0: 266.1419; found: 266.1412
Cl

N
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(E)-N'-(3-chlorophenyl)-N, N-dimethyl-2-0xo0-2-phenylacetimidamide (4ae):
Prepared according to the general procedure to afford a yellow solid in 80% yield; m.
p.: 77-78 °C. TH NMR (400 MHz, CDCl;) 6 7.76 (d, J= 7.6 Hz, 2H), 7.52 (t, J="7.2
Hz, 1H), 7.39 (t, J= 7.4 Hz, 2H), 6.89 (t,J= 8.0 Hz, 1H), 6.71 (s, 2H), 6.56 (d, J =

8.0 Hz, 2H), 3.01 (d, /= 91.2 Hz, 6H). 13C NMR (100 MHz, CDCls) & 193.79, 157.02,



150.25, 134.67, 134.26, 133.66, 129.24, 129.19, 128.99, 122.84, 122.16, 120.84,

38.08, 36.48. HRMS (EI): calcd for C,cH;5CIN,O: 286.0873; found: 286.0868
Br

~N

/N\

(E)-N'-(3-bromophenyl)-V, N-dimethyl-2-0xo0-2-phenylacetimidamide (4af):
Prepared according to the general procedure to afford a yellow solid in 83% yield; m.
p.: 70-71 °C. TH NMR (400 MHz, CDCl;) 4 7.76 (d, J= 7.6 Hz, 2H), 7.52 (t, J=7.4
Hz, 1H), 7.39 (t, J= 7.2 Hz, 2H), 6.83 (dd, /= 17.4, 8.8 Hz, 3H), 6.60 (d, /= 7.2 Hz,
1H), 3.00 (d, J= 87.9 Hz, 6H). 3C NMR (100 MHz, CDCl;) 8 193.75, 157.04,
150.43, 134.69, 134.27, 129.54, 129.18, 129.00, 125.75, 125.02, 121.86, 121.26,

38.04, 36.48. HRMS (EI): calcd for C,cH;sBrN,O: 330.0368; found: 330.0361
I

N

/N\

(E)-N'-(3-iodophenyl)-N, N-dimethyl-2-0x0-2-phenylacetimidamide (4ag):
Prepared according to the general procedure to afford a yellow oil in 81% yield. '"H
NMR (400 MHz, CDCl3) & 7.75 (d, J=7.2 Hz, 2H), 7.52 (t, /= 7.4 Hz, 1H), 7.38 (t,
J=17.4Hz, 2H), 7.05 (d, J=13.2 Hz, 2H), 6.68 (t,J = 7.6 Hz, 1H), 6.63 (d,J= 7.6
Hz, 1H), 2.99 (d, J=93.2 Hz, 6H). 13C NMR (100 MHz, CDCl5) 6 193.75 (s), 157.04
(s), 150.32 (s), 134.71 (s), 134.30 (s), 131.73 (s), 131.01 (s), 129.75 (s), 129.17 (s),
129.02 (s), 93.84 (s), 38.10 (s), 36.55 (s). HRMS (EI): calcd for C;sH;5IN,O:

378.0229; found: 378.0223
F

N

/N\

(E)-N'-(4-bromophenyl)-N, N-dimethyl-2-0x0-2-phenylacetimidamide (4ah):
Prepared according to the general procedure to afford a yellow solid in 84% yield; m.
p.: 101-102 °C. '"H NMR (400 MHz, CDCl3) 8 7.75 (d, J= 7.6 Hz, 2H), 7.51 (t, J =
7.2 Hz, 1H), 7.37 (t, J= 7.4 Hz, 2H), 6.70 — 6.58 (m, 4H), 2.97 (s, 6H). 13C NMR
(100 MHz, CDCl3) 6 194.47, 159.74, 157.35, 144.87, 144.84, 134.57, 134.32, 129.17,
128.93, 123.70, 123.62, 114.97, 114.75, 37.53. HRMS (EI): calcd for C;cH;sFN,O:
270.1168; found: 270.1163
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N
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(E)-N'-(4-chlorophenyl)-N, N-dimethyl-2-oxo0-2-phenylacetimidamide (4ai):
Prepared according to the general procedure to afford a yellow oil in 87% yield. 'H
NMR (400 MHz, CDCl;) & 7.74 (d, J = 7.6 Hz, 2H), 7.49 (t, /= 7.4 Hz, 1H), 7.36 (t,
J=17.4Hz 2H), 691 (d,/J=7.6 Hz, 2H), 6.61 (d, /= 7.6 Hz, 2H), 2.98 (d, /= 89.6
Hz, 6H). 3C NMR (100 MHz, CDCls) 6 194.07, 157.07, 147.51, 134.70, 134.20,
129.19, 129.01, 128.30, 127.22, 123.90, 37.95, 36.48. HRMS (EI): calcd for
Ci6H15CIN,O: 286.0873; found: 286.0868

Br

N

/N\

(E)-N'-(4-fluorophenyl)-N, N-dimethyl-2-oxo0-2-phenylacetimidamide (4ai):
Prepared according to the general procedure to afford a yellow oil in 81% yield. 'H
NMR (400 MHz, CDCl;) & 7.76 (d, J = 7.6 Hz, 2H), 7.53 (t, /= 7.2 Hz, 1H), 7.40 (t,
J=17.6 Hz, 2H), 7.08 (d, J= 8.0 Hz, 2H), 6.57 (d, /= 7.6 Hz, 2H), 3.00 (d, J = 79.6
Hz, 6H).13C NMR (100 MHz, CDCl;) 6 193.03, 155.91, 146.96, 133.65, 133.20,
130.22, 128.19, 127.97, 123.31, 113.98, 36.98, 35.54. HRMS (EI): calcd for

Ci6H15BrN,O: 330.0368; found: 330.0361
I

N

/N\

(E)-N'-(4-iodophenyl)-N, N-dimethyl-2-0x0-2-phenylacetimidamide (4ak):
Prepared according to the general procedure to afford a yellow oil in 76% yield. 'H
NMR (400 MHz, CDCl3) & 7.77 (d, J = 7.6 Hz, 2H), 7.53 (t, /= 7.2 Hz, 1H), 7.39 (t,
J=17.4Hz 2H),7.27 (d,J=7.6 Hz, 2H), 6.47 (d, J= 7.6 Hz, 2H), 3.00 (d, /= 94.0
Hz, 6H). 3C NMR (100 MHz, CDCls) 6 193.94, 156.88, 148.63, 137.21, 134.74,
134.17, 129.22, 129.04, 124.90, 85.66, 37.33, 36.48. HRMS (EI): calcd for
Ci6H15IN,0: 378.0229; found: 378.0224



NO,

N

/N\

(E)-N, N-dimethyl-N'-(4-nitrophenyl)-2-oxo0-2-phenylacetimidamide (4al):
Prepared according to the general procedure to afford a yellow oil in 47% yield. 'H
NMR (400 MHz, CDCl;) & 7.87 (d, J = 8.8 Hz, 2H), 7.75 (d, J = 7.6 Hz, 2H), 7.53 (t,
J=17.4Hz, 1H), 7.39 (t,J = 7.8 Hz, 2H), 6.73 (d, J = 8.8 Hz, 2H), 3.05 (d, /= 102.8
Hz, 6H). 3C NMR (100 MHz, CDCls) 6 192.81, 156.64, 155.94, 142.47, 135.07,
133.82, 129.23,129.19, 124.44, 122.69, 38.21, 36.53. HRMS (EI): calcd for
Ci6H15N305: 297.1113; found: 297.1107

N

/N\

(E)-N'-(4-isopropylphenyl)-N, N-dimethyl-2-0xo0-2-phenylacetimidamide (4am):
Prepared according to the general procedure to afford a yellow oil in 86% yield. 'H
NMR (400 MHz, CDCl3) 8 7.76 (d, J = 7.2 Hz, 2H), 7.50 (t, /= 7.4 Hz, 1H), 7.37 (t,
J=17.4Hz, 2H), 6.83 (d, /= 6.8 Hz, 2H), 6.61 (d, /= 7.2 Hz, 2H), 3.01 (s, 6H), 2.70 -
2.63(m, 1H), 1.06 (d, J= 6.8 Hz, 6H). 3C NMR (100 MHz, CDCl3) & 194.93, 156.80,
146.14, 142.51, 134.65, 134.24, 129.19, 128.75, 126.22, 122.34, 37.20, 33.25, 23.96.
HRMS (EI): calcd for C19H,,N,0: 294.1732; found: 294.1727

MeO OMe

O
N

/N\

(E)-N'-(3,5-dimethoxyphenyl)-N, N-dimethyl-2-o0xo0-2-phenylacetimidamide (4an):
Prepared according to the general procedure to afford a yellow solid in 75% yield; m.
p.: 122-123 °C. '"H NMR (400 MHz, CDCl3) 6 7.79 (d, J= 7.6 Hz, 2H), 7.50 (t, J =
7.4 Hz, 1H), 7.38 (t, J= 7.4 Hz, 2H), 6.39 (s, 1H), 6.32 (s, 2H), 3.00 (s, 6H), 2.05 (s,
6H). 13C NMR (100 MHz, CDCl;) 6 194.62, 156.56, 148.44, 137.63, 134.71, 134.24,
129.22, 128.76, 123.97, 120.40, 37.29, 21.10. HRMS (EI): calcd for CgH,oN,Os:
312.1474; found: 312.1468



N
o =

_N

/N\

(E)-N, N-dimethyl-2-ox0-2-phenyl-N'-(pyridin-3-yl)acetimidamide (4a0):
Prepared according to the general procedure to afford a yellow oil in 60% yield. 'H
NMR (400 MHz, CDCl3) & 7.96 (s, 1H), 7.89 (d, J= 1.2 Hz, 1H), 7.67 (d, J= 7.6 Hz,
2H), 7.43 (t,J=7.4 Hz, 1H), 7.30 (t, J = 7.4 Hz, 2H), 6.94 (d, /= 8.0 Hz, 1H), 6.84
(d, J=4.8 Hz, 1H), 2.94 (d, J=115.6 Hz, 6H). 3C NMR (100 MHz, CDCl;) 6
193.36 (s), 157.72 (s), 145.38 (s), 144.12 (s), 142.88 (s), 134.88 (s), 133.92 (s),
129.75 (s), 129.11 (s), 129.06 (s), 123.07 (s), 38.08 (s), 36.30 (s). HRMS (EI): calcd
for CysH;sN;0: 253.1215; found: 253.1208.
i
o =

_N

/N\

(E)-N, N-dimethyl-2-oxo0-2-phenyl-N'-(pyridin-4-yl)acetimidamide (4ap):
Prepared according to the general procedure to afford a yellow oil in 38% yield. 'H
NMR (400 MHz, CDCl;) & 8.13 (d, /= 5.6 Hz, 2H), 7.75 (d, J = 8.0 Hz, 2H), 7.54 (t,
J=17.4Hz, 1H), 7.40 (t,J = 7.6 Hz, 2H), 6.58 (d, J = 5.6 Hz, 2H), 3.04 (d, /= 103.6
Hz, 6H).3C NMR (100 MHz, CDCl3) & 192.66, 156.71, 156.52, 149.56, 134.95,
133.94, 129.24,129.11, 118.03, 38.05, 36.37. HRMS (EI): calcd for C;5H;5N;30:
253.1215; found: 253.1209.



4. NMR data of products

t0'E—

699
19
€LY
L9
LLON
ho.mj
g.o_’\r
10°L

9T L~
9¢" 14
/€ 1
o2

LLL
6LL

=009

0.0

05

1.0

LS

5.0
£1 (ppm)

9.0 8.5

9.5

£TLE—

Nh.c\.
vc.hnv
SE'LL

8961 —

0s'pPol—

=N
AN

-10

30 20 10

70 60 40

80

170 150 130 110 90
f1 (ppm)

190

210



e

9T L
6T L
1L
€L
roL
99°L

—

1|

¢

/N\

0.0

05

1.5 1.0

2.0

4.0

4.5

5.0

f1 (ppm)

7.0

1.5

8.0

oT1T—

LT Le—

LLOL
S.BBW

WLiL

€0'TZ1
§9TTl
88°6TI—
S8zt
€6 IE1
1z€l
PIEel
£8°EE]
950r1 \
68'8p1
S.mn_\

rTo6l—

A

=N
N

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



€7T— —

6T— T

199

€99

599

L99 o

889

oa.ow T o=
269 —
LTL
8T'L
1TL
€TL
0S°L

e

!

=10t

~009

SpOE
0T

01
00T

40 35 30 25 20 15 1.0 05 00

4.5

5.0

55
f1 (ppm)

6.0

7.0

1.5

8.0

95 90 85

1.0

L1T0T—

PEoE—

_E..m.m.
g.cwv
IF'oL

Lo 1zl
[y ral
9L STl
vu.nn_w
L9zl
9E'8Z1/
SEEETT
€THED
§9'LE]
6L ri—
S8 SI—

19't6l—

_N
/N\

2

170 150 130 110 90 80 70 60 40 30 20 10 -10

190

210

f1 (ppm)



$ET—

10—

oLY
L9
cLo
LLY
869

107
LTL

orL/

LYL
69°L V

N

/N\

=p0'c

~86'¢

{ 10Z
660
00T
0T

=00T

0.0

0.5

35 30 25 20 15 1.0

4.0

50 45
f1 (ppm)

70 65 6.0 55

7.5

8.0

9.0 8.5

9.5

RIT—

€T LE—

€L9L
m.o.hnw

LELL

01zZ1
19221
6T8T1
6Tl A
656Z1
1€l
65 SP1-
£8P
L6'9G T~

SOPO1—

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



199
699
L9
9L9
8L9
8691
00°L|
L W
8I°L

oz
L
9T L
PEL
€L
LEL
6€°L
£rL
SPL
95L
8§°L

3l

=509

40 35 30 25 20 15 1.0 05 00

4.5

5.0

f1 (ppm)

95 90 85

1.0

pLoL
S.tW
8€LL
TES T
PSS
8E1T1
09121
9€TT1
peTzl
TSzl
sTSTl
IF8TI
8SOET
sooc1/.
SPOET
PSOEL
O 8P1-—
£T9ST~,
8191
66€91~

Freel—

A

L

PLN

i

|

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



£0't—

899
0L9
L9
LL9
6L9
869
00°L
WL
PO L3
o0 h\
9T n\

6LL
_w.hw
L

/N
AN

=109

#10T
ot
~80'F

0.0

05

1.5 1.0

2.0

4.0

4.5

5.0

f1 (ppm)

7.0

1.5

8.0

8T LE—

TL9L
mo.hnw

SELL

L0911
om.o:/
8ETTI
E.NN_/
6EBZLy
€601 .
96 0€1
66 _m_\
60°TEL
LEsr1/
PSOST~
o159l
99 [T+

€LT61—

/N
AN

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



0t~

899
0L9
§L9
LLY
6L9
669
1074
€0°L
9TL

DN

ot L
oLL
Ll

s

/N\

Cl

~109

107z
1201

POz
“poT
J00T

40 35 30 25 20 15 1.0 05 00

4.5

5.0

55
f1 (ppm)

6.0

6.5

7.0

1.5

8.0

95 90 85

1.0

69'SL
_O.@nw

E9L

6e 121
FA 4| 7
68 LTI
STRTL
T$6T1
LLIEL \
96'6ET
i
zess1/

TW1—

|

Cl

2

-10

80 70 60 S50 40 30 20 10

920

110

130

150

170

190

210

f1 (ppm)



899
0L9
LL9
6LY
089

00" LF
:u.h\ﬁ
mo.n\
9TL
oL
8L
PLL
oLL

~P0'9

v80C

0.0

05

1.5 1.0

2.0

4.0

4.5

5.0

f1 (ppm)

7.0

1.5

8.0

8T —

o\._..m.m
N0.0BW
oL

60701 —

?.._N_
15121 A
68 (T~
E6z1,
oszel/,
iz 1’/
LT 11—

€TESI—

£8°T61—

=N

/N\

2

90 80 70 60 40 30 20 10 -10

110

130

170

190

210

f1 (ppm)



£0't—

ro9
999
§L9
oL9
8L9
L6'9
669
1072
9T L
9L
LYL
w|L
P8'L

e

e e T

NC

€09

#0661
oL
00T

=T0T
=00C

0.0

1.0 05

1.5

2.0

f1 (ppm)

oF'LE—

Nh.cn
g.nnw
K'LL

OE'LIL
19°LT1
¢l
:.NNHV.
PS8TLT
nw..ON_\
99Tl
1T LET
08" r1—

6L SST—

or'tel —

Al

_N
/N\

NC

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



r99
999
€L9
L9
LL9
969~
mod“
007
oTL
68°L
167 hV
818~
0Ty F

=N

AN

O:N

FLO'9

#10T
ol
50T

=00C

20 15 1.0 05 00

35 30 25

4.0

4.5

90 85 80 75

9.5

1.0

19°L6—

SLOL
S.hnw

8¢°LL

f1 (ppm)

e
8OTCI ]
SOHTI
onwm%
LOOET
158€1
76 P 1
90517
vrsst/

£EE6l—

/N
N

OsN

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



L9
€L

No.n
ON.T\
ELL
LLL

1}

909

=N

/N\

MeQ

= =66

JEOE
=10
E0T

0.0

05

1.5 1.0

2.0

4.0

4.5

5.0

f1 (ppm)

7.0

1.5

8.0

LE[e—

Nh.cn
g.nnw
K'LL

145418
€1zl
09°2ZI
SO LTI~
0E'8z1
ericr’

zserr’
Pl LST~
mw.w@—/

LYTO1—

e
L

MeO

- —

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



'l
w1 —
se'l

S6'T—

S6'E
96t
86t
00

EtO

=90t

s10°E
~E0'T
E0T

0.0

05

1.5 1.0

2.0

7.0

1.5

8.0

f1 (ppm)

91—

0T Le—

88'¢9—

SLOL
B.EW

6E'LL

TSPl
r.o.NN_/
§§TTL
8b° LTI,
LTSI
srier/

ooer1/
TVLST~
86°€91+

0LT61—

EtO

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



€99
L99
L9
€L9
L9
r.o.c/
L69
869
9T n\
08°L
(3 hM
108
€08

Ak

~90'9

=E0°€

86’1
ot
20T

0.0

1.0 05

1.5

2.0

f1 (ppm)

oF'LE—

6E'LL

1TPol—

gl

OMe

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



6T 1—

L9

=06

209

leoe
\zoz
ST

00T
/

0.0

05

1.0

1.5

66T~
e~
P1'9E"

2.0

2.5

3.0

35

89°¢L
OO.QBW

E9L

4.0

4.5

5.0
f1 (ppm)

v o LOITI
PO I1zI
2 ISPT1-
o
vT R_W
5o~.mm_

© o0el

7.0

LY LP1—
£o'551
e LSl V

1.5

8.0

8.5

Pe ol —

9.0

9.5

1.0

2

170 150 130 110 90 80 70 60 40 30 20 10 -10

190

210

f1 (ppm)



86'T—

8TY—

HoN

Bt

~66'¢

F66'1

2107
86’0
»£0q

=007

L

0.0

05

1.5 1.0

2.0

4.0

4.5

5.0

f1 (ppm)

7.0

1.5

8.0

%9 —

€LSL
m.o.m.nw

LE9L

6LTIIA
LGOTL
o1zl
08'€T1—
€T 217
orer’

ersri—~
1181~
199¢1—

6L 061

/N
AN

HoN

T T
110 100

T
120

T T T
160 150 140

T
17

T
180

T
190

fl (ppm)



L

=209

/860

66'1
%_c._
00¢C
860

=001

20 15 1.0 05 00

35 30 25

4.0

4.5

90 85 80 75

9.5

1.0

f1 (ppm)

¥ LE—

LLOL
s.hnv

WLl

9LTII~N
9¢1Z1
0e'Cel
€Tl V
€p'8TI

r.m.m_u—
1L8F1 V
ezist/
s6ss1/

6T 181+

i

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



rLO
L9
LLY

189
WL
€0'L
SO°L
90°L
9T L
19°L
9oL

- kse's

20 15 1.0 05 00

2.5

3.0

35

PLIL
S.hnw

8¢°LL

4.0

4.5

5.0
f1 (ppm)

- §TTTL
© 9'ZZ1
wszt/
i 08°5E1
6191
orzvt/
888P1/
LF9ST~

7.0

1.5

8.0

8.5

erogi—

9.0

9.5

1.0

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



96—

MNH

Froo

oo

0.0

0.5

1.0

Us]

2.5 20

3.0

4.0

4.5

5.0

80 75 70 6.5

8.5

10.5 10.0 95 9.0

.0

8P LE—

1L94
€0’ RW

¢OI11
80Tl

ﬁ.mﬁ/
pezzi-t
€0 LT~
R.mmﬁ\x
L60ET

oT6k1—
6951

TOI8T—

NH
H3

-10

30 20 10

40

180 170 160 150 140 130 120 110 100 90 80 70 60
f1 (ppm)

190

210 200



80—

96'T—

LLY
Oh.c/
269

P6o
ST L

LT:L
oL
9T L

I

=106

E86'¢

=00T
o'l
=10T

st —

SE9E—
08—

oh.wn
Nb.@nw
£E9L

OF 121~
6Tz’
95" LZ1

16 P 1—

1L981—

W' 11Z—

-2

30 20 10 o0 -10

9 80 70 60 40

110

130

170

190

210

£1 (ppm)



LTT—

059
w59
999
899
0L99
8L9
6L9
1879
689

_O.OM
9T L4

8¢ L
ov' L
0§ L
1L
€L
vLL
9LL

P

=66'T

660
s101
SO
L9610
=861
“EO'T
=~00Z

40 35 30 25 20 15 1.0 05 00

4.5

5.0

f1 (ppm)

75 T0

8.0

95 90 85

1.0

LEBI—

1T~

SLOL
B.EW

GE'LL

68'1T1
€Tl
§9°¢Zl

SL8TI

SR'8T _k
PLGZI-F
eoEl \
cePe _\
Bl

LG SST—

19061 —

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



Ire—

8+O
o9
€59
59
LSO
P89

880

9T Ly

8¢ L
oF'L
6F°L
1L
5L
LLL
6L L

/N\

~L09

#66'0

661
=Z70'1

=661
Azo'l
=00

0.0

05

1.5 1.0

2.0

4.0

4.5

<
Sﬂ

b
)

<
)

7.0

1.5

8.0

[ A F

8T LE—

IS611
86TZ1
weTl
90'8Z1
8L8T _W
TT6el
0EHEL
BCHEL \
(8 (€]
56 8P —

9951 —

8¢P6l—

-10

60 50 40 30 20 10

70

90 80
f1 (ppm)

110

130

150

170

=N
/N\
190

210




ore—

659
099
8L9
6L9
9T L[~
LEL
8¢ L
or'L
ob' L
1L
€L
8LL

Al

A

=90'¢

=00T
=L0T

=L0T
o'l
=00T

0.0

05

1.5 1.0

2.0

4.0

4.5

5.0

f1 (ppm)

7.0

1.5

8.0

L9°0T—

£

PL9L
S.BBW

8E€'LL

PeTel
8'8T1 /
€681 W
§TOTL
(43 (3] G
rerel
ISPl
209%1—

88P61—

—

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



68'T—
re—

113
LSO
19
L8Y
689

LEL

Cl
o] ;
=N
AN

|

=109

y
88
o

|

RE0'L
E0T
RE0'T
~00T

40 35 30 25 20 15 1.0 05 00

4.5

5.0

f1 (ppm)

1.5

8.0

95 90 85

1.0

8P~
808"

8L9L
oo.hnv

WLl

24074
orTel W
eyl
66'8C1
6lecl W
bT 6T
99°eel
9Tl
LOPEL
STOSL—
T0°LST—

6LE61—

e ——

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



OR'T—
ITe—

659

_c.og

89

=909

=101
FLOE

+L0T
P01

00T

35 30 25 20 15 1.0 05 00

4.0

4.5

f1 (ppm)

1.5

8.0

95 90 85

1.0

8P'9E~
PO8ES

08°9L
:.?W
Ll

oz 121
98121
st
E.n%
00'6Zl
8 _.am_w
psocl
LTrel
6o HEL
€P0ST—
b LST—

SLE6L—

-10

9 80 70 60 50 40 30 20 10
f1 (ppm)

110

130

150

Br
0] ;
N
/N\
170

190

210




88—
e

299
VQ.L
999
899
oL9 ﬁ
e0L
LO \.k
9T L
LY nM‘

a

209

40 35 30 25 20 15 1.0 05 00

4.5

5.0

f1 (ppm)

95 90 85

1.0

§6°9%E~
018e"

NQ._N_
No.om_/
LT6Z1
SL6ZI
107 1€~
el —mm\
OEPEL
1L
ZE051—
OIS T—

SLE6L—

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



1979

oL
oF'L
15L
4y
vLL
9L L

=009

F66'E

50T
RL0'T
10T

40 35 30 25 20 15 1.0 05 00

4.5

5.0

55
f1 (ppm)

6.0

7.0

1.5

8.0

95 90 85

1.0

8L9L
O_.hnv

WLl

SLPIL
LOPI1L /
9Ll
0LeTl /
£O'8C1
Lozl
el
LSPEL V
P81
L8P

SELST~
PLGST

LV'vel—

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



60'E—

99

8EL
L¥L
ob'L
154
vLL
SUL

LN

:

=N

/N\

Aa

=209

=10¢
=10C
=80T

~o0'1
=007

40 35 30 25 20 15 1.0 05 00

4.5

5.0

55
f1 (ppm)

6.0

7.0

1.5

8.0

95 90 85

1.0

8F'9t~_
§6'LE7

SR'9L
h_.hww

6F'LL

T Ll
0E'8CI1
10621
61621
ON.VM_\
oLvEl
1Spl—

06'£Cl /

LOLST—

LOPOL—

Cl

=N

N

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



06T~
ore—

§¢L
SLL
LLL

I

0.0

05

20 15 1.0

2.5

35 3.0

4.0

5.0

]
v

90 B85 80 75 70 65 6.0

9.5

1.0

PSSE~L
86"~

IL°SL
mo.onw

SE'9L

86t 1l
1€
L6'LT1 /
6 _.wmmk
TTOEL~
oTeel

§oeel

96'WI1—

£0'tol—

:

=N

/N\

2

170 150 130 110 90 80 70 60 40 30 20 10 -10

190

210

f1 (ppm)



88—
Ire—

99
89/

9TL
nN.n/
n&.n/
L
15°L
£5°L
FSL
oLl
8LL

~66'S

=66'1

»E0T

—

|
_N
N

0.0

1.0 05

1.5

2.0

8%~
[3 i

2.5

35 3.0

4.0

%.E.
:.Rw
6 LL

9958/

4.5

5.0
f1 (ppm)

06'+Z1 /
= FOGE1
e zTetl

LTPEL~
° pLrEL
1T LE1
€O8P1—

7.0

88°9¢1—

1.5

8.0

8.5

roeol—

9.0

9.5

1.0

=N

/N\

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



L
sL9/

NO.

=N

N

=861

10T
=001
#86'1
AL6T

40 35 30 25 20 15 1.0 05 00

4.5

5.0

f1 (ppm)

7.0

1.5

8.0

95 90 85

1.0

£69%~
128"

LLOL
oo.hnv

WLl

69°TCI
(a8
oozl
€T6C1 V
et
LOSET
LFTrl \
PG SST~
roos1

18" T61—

NO.
~N
N

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



LLey

1]

~N
~

srflec

=96’

=01

=109

=66'1
=86'1

=00'C
801

0.0

05

1.5 1.0

2.0

4.0

4.5

5.0

f1 (ppm)

9%6€T”
STEE
0T LE~,

SLOL
oc.hnw

8€°LL

reTen
Tty
SL8TI~
6re6z1’
PTHEL
SOHEl
1521 “
Prop
08951 —

£Oo 61—

20 10 -10

30

40

170 150 130 110 9% 80 70

190

210

f1 (ppm)



SOT—

€9\
689"
9T'L

8L
ov' L
ob L
Ow.,nN
5L
8LL
08°L

OMe

MeO

=N

AN

=L0'9

A LGS

ol

JLGT
860

- =40T
LOT

0.0

05

1.5 1.0

2.0

4.0

4.5

5.0

f1 (ppm)

7.0

1.5

8.0

orige—

6T LE—

LLOL
S.BBW

ObF'LL

or'0cl /
LOEC] /
9L'8T1

e~
FTreEl~
1LvEl v
€9 LE]

P 8rl—

9¢ 95—

961 —

OMe

MeO

=N

N

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



=109

»00°[
2660
m\-NO.N
=201
10T

40 35 30 25 20 15 1.0 05 00

4.5

5.0

55
f1 (ppm)

6.0

6.5

7.0

1.5

8.0

95 90 85

1.0

0E"9%~
808"

g.@m
QN.E‘W
8S°LL

LOET
m«o.nﬁ—/
—_.ON—#
SL6TI
o'eel
ww.vm_\
8’17
N_.vv;\
8t Sl

L LST—

9T'e6l—

-10

80 70 60 50 40 30 20 10

20

110

130

150

170

190

210

f1 (ppm)



67—
ore—

850~
6597

9L
mm.n/

9L'L

€18

%S.o

=001

0.5 0.0

1.0

w)

2.0

225

3.0

3.5

4.0

9.0 &5 8.0

9.5

LEOE~
SO8E"

€LOL
g0’ RW
9t LL

€O8IT—

el
¥Zetl
roeel;
wd._wmﬁ\
956k 1~

Tl
PRSI

9T61—

-10

130 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

210 200



